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TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O. NUMBE

- RUN DATE 10/28/93.

R DATE RECEIVED DELIVERY DATE PAGE 1

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICgERING CREEK 'INDUSTRIAL PARK
LIONVILLE PA 19341-1313

4-3831

S 0 L ID S

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-t
U/M 4

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-% *

26049 9309L885-001 B 0YJO 08/02 SR-90
TC-99
TC-99
SR-90
BE-7
BE-7
K-40
K-40
MN-54
MN-54
C0-58
CO-58
FE-59
FE-59
CO-60
CO-60
ZN-65
ZN-65
ZR-95
ZR-95
RU-103
RU-103
RU-106
RU-106
1-131
1-131
CS-134
CS-134
CS-137
CS-137
BA-140
BA-140

1.2 +-0.1 E 00
L.T. 9. E-01

- 1.1 +-5.41E-01
L.T. 5. E-02
8.69+-0.87E 00
L.T. 1. E 00
5.91+-0.59E 00
L.T. 2. E 00
L.T. 6. E-02

- 6.8 +-34.IE-03
L.T. 8. E-02

- 4.9 +- 5.OE-02
L.T. 2. E-01

- 6.1 +-124.E-03
L.T. 5. E-02
2.2 +- 2.8E-02
L.T. 1. E-01
1.1 +- 7.OE-02
L.T. 9. E-02
2.9 +- 5.1E-02
L.T. 1. E-01
4.9 +- 7.OE-02
L.T. 5. E-01
1.3 +- 3.1E-01
L.T. 5. E 00
8.2 +-28.OE-01
L.T. 6. E-02
6.9 +-351.E-04
7.80+-0.78E-01
L.T. 1. E-01
L.T. 8. E-01
2.1 +- 4.8E-01

0t

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93 10/17/93

LAB.

10.82 *10/20
10/07
10/07
10/20
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24



TELEDYNE ISOTOPES

WORK ORDER NUMBER

REP RT OF ANALYSIS I

CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28/93

PAGE 2

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK. INDUSTRIAL PARK
LIONVILLE PA 19341-1313

4-3831

S O L I D S

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-Z
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-9 *

26049 9309L885-001 B08YJO

26050 9309L885-002 BOSYMO

08/02 CE-141
CE-141
CE-144
CE-144 -
EU-152
EU-152 -
EU-154
EU-154 -
EU-155
EU-155 -
RA-226
RA-226 -
TH-228
TH-228
TH-234
TH-234 -
TOTAL-U
TOTAL-U-

09/07 SR-90
TC-99
TC-99
SR-90
BE-7
BE-7
K-40
K-40
MN-54
MN-54
CO-58
CO-58
FE-59

L.T. 2. E-01
4.5 +-11.4E-02
L.T. 3. E-01
4.0 +-18.OE-02
L.T. 2. E-01
2.9 +- 1.OE-01
L.T. 1. E-01
4.9 +- 9.IE-02
L.T. 2. E-01
5.1 +- 0.9E-01
L.T. 1. E 00
1.6 +- 5.6E-01
3.27+-0.47E-01
L.T. 1. E-01
L.T. 1. E 00
7.6 +- 5.6E-01
L.T. 1. E 00
7.58+-5.61E-01

7.2 +-2.3 E-02
L.T. 5. E-01
2.3 +-3.44E-01
L.T. 2. E-02
4.03+-0.40E 00
L.T. 6. E-01
5.90+-0.59E 00
L.T. 1. E 00
L.T. 4. E-02
6.5 +-22.3E-03
L.T. 4. E-02
7.8 +-24.4E-03
L.T. 8. E-02

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4

. ,

09/14/93 10/17/93

LAB.

09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24

10/20
10/07
10/07
10/20
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24

8.76 *
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TELEDYNE ISOTOPES

WORK ORDER NUMBER

REPORT OF ANALYSIS

CUSTOMER P.O. NUMBER

RUN QATE 10/28/93

DATE RECEIVED DELIVERY DATE PAGE -3

MRS JOSIE EDWARDS
WFSTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

4-3831

S 0 L ID S

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-%
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-2 *

26050 9309L885-002 B08YMO 09/07 FE-59
C0-60
CO-60
ZN-65
ZN-65
ZR-95
ZR-95
RU-103
RU-103
RU-106
RU-106 -
1-131
1-131 -
CS-134
CS-134 -

CS-137
CS-137
BA-140
BA-140 -
CE-141
CE-141 -

CE-144
CE-144 -

EU-152
EU-152 -

EU-154
EU-154 -

EU-155
EU-155 -
RA-226
RA-226
TH-228

2.5 +- 4.9E-02
L.T. 3. E-02
1.6 +- 2.OE-02
L.T. 8. E-02
6.2 +-45.7E-03
L.T. 4. E-02
3.1 +- 2.6E-02
L.T. 4. E-02
1.2 +- 2.6E-02
L.T. 3. E-01
1.0 +- 2.1E-01
L.T. 1. E-01
1.0 +- 8.9E-02
L.T. 4. E-02
6.1 +-24.2E-03
4.60+-2.12E-02
L.T. 4. E-02
L.T. 8. E-02
1.2 +- 5.2E-02
L.T. 6. E-02
1.7 +- 3.7E-02
L.T. 2. E-01
1.3 +- 1.2E-01
L.T. 1. E-01
3.8 +- 0.8E-01
L.T. 2. E-01
1.1 +- 0.8E-01
L.T. 1. E-01
5.0 +- 0.7E-01
L.T. 7. E-01
2.5 +- 4.0E-01
3.08+-0.33E-01

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93 10/17/93

LAB.

09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24

j
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TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN QATE 10/28/

PAGE

MRS JOSIF EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

4-3831

S 0 L I D S

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-%
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-P *

26050 9309L885-002

26051 9309L885-003

BO8YMO

608YM 1

09/07 TH-228
TH-234
TH-234 -
TOTAL-U
TOTAL-U-

09/07 SR-90
TC-99
TC-99
SR-90
BE-7
BE-7
K-40
K-40
MN-54
MN-54
CO-58
CO-58
FE-59
FE-59
CO-60
C0-60
ZN-65
ZN-65
ZR-95
ZR-95
RU-103
RU-O3O
RU-106
RU-106
1-131
1-131

L.T. 8. E-02
L.T. 7. E-01
8.8 +- 4.2E-01
L.T. 7. E-01
8.76+-4.24E-01

5.0 +-0.9 E-02
L.T. 6. E-01
3.1 +-34.9E-02
L.T. 7. E-03
1.49+-0.20E 00
L.T. 3. E-01
7.26+-0.73E 00
L.T. 1. E 00
L.T. 2. E-02

- 1.4 +-14.8E-03
L.T. 3. E-02

- 2.3 +-17.6E-03
L.T. 6. E-02

- 9.7 +-37.1E-03
L.T. 2. E-02

- 8.1 +-140.E-04
L.T. 5. E-02
2.9 +-32.1E-03
L.T. 3. E-02
8.4 +-16.SE-03
L.T. 3. E-02
8.1 +-17.6E-03
L.T. 2. E-01

- 1.6 +-14.1E-02
L.T. 1. E-01
7.0 +-59.26-03

TELFDYNE
SAMPLE
NUMRER

LL-1140-F4 09/14/93 10/17/93

93

4

LAB.

09/24
09/24
09/24
09/24
09/24

4
4
4
4
4

6.14 *10/20
10/07
10/07
10/20
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24

j



TELEDYNE ISOTOPES

REPORT. OF ANALYSIS|

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28/93

PAGE 5

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WEL1SH POOL ROAD
PICkERING CREEK' INDUSTRIAL PARK'
LIONVILLE PA 19341-1313

4-3831

S 0 L ID S

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-%
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-S t

26051 9309L885-003

26052 9309L885-004

B08YMI

808YM2

09/07 CS-134
CS-134
CS-137
CS-137
BA-140
BA-140
CE-141
CE-141
CE-144
CE-144
EU-152
EU-152
EU-154
EU-154
EU-155
EU-155
RA-226
RA-226
TH-228
TH-228
TH-234
TH-234
TOTAL-U
TOTAL-U

09/07 SR-90
TC-99
TC-99
SR-90
BE-7
BE-7
K-40

L.T. 3. E-02
8.6 -16.0E-03
L.T. 3. E-02
0.0 +- 1.6E-02
L.T. 5. E-02
3.8 +-32.6E-03
L.T. 4. E-02

- 3.2 +- 2.4E-02
L.T. 1. E-01

- 3.0 +- 7.8E-02
L.T. 7. E-02

- 3.2 +- 4.5E-02
L.T. 8. E-02
3.1 +- 4.BE-02
L.T. 7. E-02

- 3.6 +- 0.4E-01
L.T. 5. E-01

- 2.2 +- 2.7E-01
5.86+-2. 16E-02
L.T. 4. E-02
L.T. 5. E-01

- 4.1 +- 2.7E-01
L.T. 5. E-01

- 4.09+-2.72E-01

L.T. 2. E-02
L.T. 5. E-01

- 7.1 +-27.1E-02
2.0 +-1.62E-02
L.T. 3. E-01
2.9 +-198.E-03
7.15+-0.71E 00

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4

co

09/14/93 10/17/93

LAB.

09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24

10/20
10/07
10/07
10/20
09/24
09/24
09/24

9.23 * 3
3
3
3
4
4
4

. I

i



Ne

TELEDYNE ISOTOPES

WORK ORDER NUMBER

REPORT OF ,,ANALYSIS

CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28/13

PAGE 6

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

4-3831

S 0 L I D S

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-2
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-% *

26052 9309L885-004 808YM2 09/07 K-40
MN-54
MN-54
CO-58
CO-58
FE-59
FE-59
C0-60
CO-60
ZN-65
ZN-65
ZR-95
ZR-95
RU-103
RU-103
RU-106
RU-106
1-131
1-131
CS-134
CS-134
CS-137
CS-137
BA-140
BA-140
CE-141
CE-141
CE-144
CE-144
EU-152
EU-152
EU-154

L.T. 1. E 00
L.T. 4. E-02
1.2 +- 2.1E-02
L.T. 4. E-02

- 1.7 +- 2.4E-02
L.T. 8. E-02

- 2.3 +- 5.1E-02
L.T. 3. E-02

- 3.2 +-20.5E-03
L.T. 7. E-02

- 1.9 +- 4.5E-02
L.T. 4. E-02
1.9 +- 2.5E-02
L.T. 4. E-02

- 1.4 +- 2.5E-02
L.T. 3. E-01
1.8 +-20.1E-02
L.T. 1. E-01

- 2.6 +- 8.7E-02
L.T. 4. E-02
4.1 +-229.E-04
L.T. 4. E-02
1.5 +- 2.3E-02
L.T. 8. E-02

- 8.3 +-48.8E-03
L.T. 6. E-02

- 1.7 +- 3.6E-02
L.T. 2. E-01

- 3.4 +-11.7E-02
L.T. 1. E-01

- 6.4 +- 6.4E-02
L.T. 1. E-01

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93 10/17/93

LAB.

09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24



TELEDYNE ISOTOPES

WORK ORDER NUMBER

REPORT, QF AqALYSIS

CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28A3

PAGE 7

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORO
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

4-3831

S O L I D S

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-2
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-! *

26052 9309L885-004 808YM2

26053 9309L885-005 B08YM3

09/07 EU-154 -
EU-155
EU-155 -
RA-226
RA-226 -
TH-228
TH-228
TH-234
TH-234 -
TOTAL-U
TOTAL-U-

09/07 SR-90
TC-99
TC-99
SR-90
BE-7
BE-7
K-40
K-40
MN-54
MN-54
CO-58
C0-58
FE-59
FE-59
CO-60
CO-60
ZN-65
ZN-65
ZR-95
ZR-95

1.5 +-64.4E-03
L.T. 1. E-01
4.1 +- 0.6E-01
L.T. 6. E-01
1.1 +- 3.7E-01
L.T. 6. E-02
2.3 +- 3.4E-02
L.T. 6. E-01
2.3 +- 3.8E-01
L.T. 6. E-01
2.344-3.81E-01

2.1 +-0.6 E-02
L.T. 4. E-01
2.0 +-2.56E-01
L.T. 7. E-03
L.T. 5. E-01
1.1 +- 3.2E-01
4.49+-0.45E 01
L.T. 3. E 00
L.T. 6. E-02
3.7 +- 3.4E-02
L.T. 6. E-02

- 2.2 +- 3.8E-02
L.T. 2. E-01

- 3.8 +- 9.3E-02
L.T. 5. E-02
1.6 +-31.9E-03
L.T. 1. E-01

- 3.6 +- 8.5E-02
L.T. 7. E-02
3.7 +- 4.0E-02

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93 10/17/93

LAB.

4.97 *

09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24
09/24

10/20
10/07
10/07
10/20
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25



TELEDYNE ISOTOPES

I - REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUNIDATE 10/28/93

PAGE 8

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL'PARK
LIONVILLE PA 19341-1313

4-3831

S 0 L I D S

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-C
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-V *

26053 9309L885-005 BOSYM3 09/07 RU-103
RU-103
RU-106
RU-106
1-131
1-131
CS-134
CS-134 -
CS-137
CS-137
BA-140
BA-140 -
CE-141
CE-141
CE-144
CE-144 -
EU-152
EU-152 -
EU-154
EU-154
EU-155
EU-155 -
RA-226
RA-226
TH-228
TH-228
TH-234
TH-234 -
TOTAL-U
TOTAL-U-

L.T. 7. E-02
6.7 +-40.5E-03
L.T. 5. E-01
8.6 +-31.9E-02
L.T. 2. E-01
3.3 +-141.E-03
L.T. 6. E-02
9.0 +-36.6E-03
L.T. 6. E-02
2.7 +- 3.7E-02
L.T. 1. E-01
4.1 +- 6.8E-02
L.T. 9. E-02
8.8 +-55.3E-03
L.T. 3. E-01
8.1 +-17.7E-02
L.T. 2. E-01
1.0 +- 1.0E-01
L.T. 2. E-01
0.0 +- 1.1E-01
L.T. 2. E-01
7.3 +- 0.9E-01
L.T. 1. E 00
1.4 +- 5.5E-01
L.T. 1. E-01
6.9 +- 5.5E-02
L.T. 1. E 00
9.0 +- 5.6E-01
L.T. 1. E 00
9.03+-5.64E-01

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93 10/17/93

LAS.

09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25
09/25

I .



WESTON Anaics Use Orgy

-w -f
I I 1 1 9

Custody Transfer Record/Lab Work Request
I I I I I I - IA) I I I

ahM.conw

Deta Reed nete ue T
R ORGANIC

EQUESTED

gCl ated
V I

I lenlD/ciio C

alit

..

S2.

3.

Samples were: COG Tape was:
1) Shipped _ or 1) Present on Oter
Hand Deflved _ Package Y or N

2) Unbroken on Outer
2) Ambent or Chled Package Y or N
3) Received In Good 3) Prasent on Sample
ConditioYor N Y or N
4) LabeLs Indicate 4) Unbroken on
Prrpery Prnesnod

d Je ' ;quIshed RechIVed DI '. Time D Y or N
y by by Samples Labels and 5) Received Witin

COCRecord? Y or N Holding Times

- 1 t NOTES: Y r N
,~4 w49 ///

L372 _ 373 L375 _ 377

Sample Y or N
COG Record Present
Upon Sample Rec1

Y ar N

L378 Raf# - Cooler#! 381-596a

ItS:
r r x

RFWV11 -0D1 A-7191

-



MEMORANDUM

TO: 200 Area Biota Project QA Record April 9, 1994

FR: Susan Winter, Golder Associates Inc

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE: 26049-
WES-1334 (923-E416, Filename 26049RAD.BIO)

INTRODUCTION

This memo presents the results of data validation on data package 26049-WES-1334 consisting
of five (5) solid (vegetation) samples submitted for radiochemistry analysis. The samples were
analyzed by the Teledyne Isotopes laboratory using WHC approved methods. A list of
samples validated is provided in the following table.

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS

B08YJ0 08/)2/93 SOLID (Vegetation) SEE NOTE I
BOYM0 09/0793 SOLID (Vegetation)
BOSYMi 09M/93 SOLID (Vegetation)
BOSYM2 09/93 SOLID (Vegetation)
B08YM3 09M7/93 SOLID (Vegetation)

Indicates sample which received 100% validation.
Note 1 All samples were analyzed for technetium-99, strontium-90, total uranium and gana spectroscopy.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)
and validation procedures (WHC 1992). This validation report has been technically reviewed
against the revised validation procedures (WHC 1993b) and where appropriate, changes to
qualifications have been made. Attachments 1 through 5 provide the following information
as indicated below:

Attachment 1.
Attachment 2.
Attachment 3.
Attachment 4.
Attachment 5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualifications
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met

Accuracy. Goals for accuracy were met.

Sample Result Verification. All sample results were supported in the raw data.

1 001
1
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Data Package ID: 26049-WES-1334

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.

Completeness. The data package was complete for all requested analyses. A total of five
samples were validated in this data package with a total of 125 determinations reported, all of
which were deemed valid. This results in a completeness of 100 percent, which meets normal
work plan objectives of 90%.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of
data as unusable.

MINOR DEFICIENCIES

The following deficiencies were identified during data validation which required qualification
of data as estimated.

Chemical Yield

* Technetium-99 chemical yield for samples B08YJO, B08YM1, and B08YJO
(duplicate) were less than 30% but greater than 10%. Therefore, the associated
results have been qualified as estimated (UJ).

DATA REPORTING

. Sample results reported as less than (L.T.) by the laboratory have been
qualified as undetected (U) on the laboratory results form (see Attachment 3).

. Secondary results reported by the laboratory have been crossed out, initialed
and dated to clarify reported laboratory results (see Attachment 3).

REFERENCES

WHC 1992, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 0, 1992. Westinghouse Hanford Company, Richland, Washington.

WHC 1993a, Validation of 200 Area Biota Data, Statement of Work, Analytical Laboratory Data
Validation, Task Order S-94-16, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.

2.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U - Indicates the constituent was analyzed for, but was not detected at a concentration
above the minimum detectable activity (MDA). The concentration reported is the
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case
of solid matrices) by the laboratory. The associated data should be considered usable
for decision making purposes.

UJ - Indicates the constituent was analyzed for and was not detected at a concentration
above the MDA. Due to a quality control deficiency identified during data validation,
the concentration reported may not accurately reflect the sample MDA. The
associated data should be considered usable for decision making purposes.

J - Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as estimated due to a quality control deficiency identified during data
validation. The associated data should be considered usable for decision making
purposes.

UR - Indicates the constituent was analyzed for and not detected. The concentration
reported is qualified as unusable due to a quality control deficiency identified during
data validation. The associated data should be considered unusable for decision
making purposes.

R - Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

004



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, Rev. 2

DATA QUALIFICATION SUMMARY

SDG: 26049-VES-1334 VA DTE: April 9,1994 PAGE I OF I

COMMENTS: RADIOCHEWMITY >

COMPOUND QUALUFIER SAMPLES AFFECTED REASON

TECHNETIM-99 UJ B08YJO CHEMICAL YIELD < 30% BUT > 10%
BOBYM1

B08YJO DUPLICATE

5-7 006006B-7



ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS
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Validated Data Sumary, Data Package: 26049-WES-1334

Sawp# BD8YJO 508YMO D0SYM1 SBGYM2 EOYM3
Date 8-2-93 9-7-93 9-7-93 9-7-93 9-7-93

Location 216-A-24 SADDLE LAKE SADDLE LAKE SADDLE LAKE SADDLE LAKE
Type CHEATGRASS CHEATGRASS WILLOW CATTAIL RUSSIAN THIS.

Comrients --- --- --- -

Parmeter Units Result Q Result Q Result a Result Q Result Q

STRONTIUM-90 pCi/g 1.200 0.072 0.050 0.020 U 0.021
TECHMETIUM-99 pCi/g 0.900 UJ 0.500 U 0.600 UJ 0.500 U 0.400 U

GERYLLIUM-7 pCl/g 8.690 4.030 1.490 0.300 U 0.500 U
POTASSIUM-40 pCl/g 5.910 5.900 7.260 7.150 44.900
KANGANESE-54 pCI/g 0.060 U 0.040 U 0.020 U 0.040 U 0.060 U

COBALT-58 pCI/Q 0.080 U 0.040 U 0.030 U 0.040 U 0.060 U
IRO-59 pCi/g 0.200 U 0.080 U 0.060 U 0.080 U 0.200 U

COBALT-60 pCi/g 0.050 U 0.030 U 0.020 U 0.030 U 0.050 U
ZINC-65 pCI/g 0.100 U 0.080 U 0.050 U 0.070 U 0.100 U

ZIRCONIU-95 pCi/g 0.090 U 0.040 U 0.030 U 0.040 U 0.070 U
RUTHENIUM-103 pCi/g 0.100 U 0.040 U 0.030 U 0.040 U 0.070 U
RUTHENIUM-106 pCi/g 0.500 U 0.300 U 0.200 U 0.300 U 0.500 U

lIODNE-131 pCi/g 5.000 U 0.100 U 0.100 U 0.100 U 0.200 U
CESIUM-134 pCI/g 0.060 U 0.040 U 0.030 U 0.040 U 0.060 U
CESILM-137 pCi/g 0.780 0.046 0.030 U 0.040 U 0.060 U
BARILM-140 pCi/g 0.800 U 0.080 U 0.050 U 0.080 U 0.100 U
CERIUM-141 pCi/g 0.200 U 0.060 U 0.040 U 0.060 U 0.090 U
CERIUM-144 pCl/g 0.300 U 0.200 U 0.100 U 0.200 U 0.300 U

EUROPILR4-152 pCi/g 0.200 U 0.100 U 0.070 U 0.100 U 0.200 U
EUROPIIM-154 pCi/g 0.100 U 0.200 U 0.080 U 0.100 U 0.200 U
EUROPIUM-155 pCi/g 0.200 U 0.100 U 0.070 U 0.100 U 0.200 U

RADIIM-226 pCi/g 1.000 U 0.700 U 0.500 U 0.600 U 1.000 U
THDRIUM-228 pCI/g 0.327 0.308 0.059 0.060 U 0.100 U
THORILM-234 pCI/g 1.000 U 0.700 U 0.500 U 0.600 U 1.000 U

TOTAL URAMIMI pCI/g 1.000 U 0.700 U 0.500 U 0.600 U 1.000 U

I

\'J CS2SLC~

r~H

0;
0M



D_% 6 ( oL\ C x - \ L\

TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28/93.

PAGE .

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

CUSTOMERIS
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE T

SOLI D S

IME NUCLIDE
ACTIVITY

(PCI/GM WET)
NUCL-UNIT-%

U/M *

MID-COUNT
TIME VOLUME - UNITS

DATE TIME ASH-WGHT-% *

26049 9309L885-001 BOBYJO 08/02

-%M- ...A

SR-90-
TC-99-

SR 9
BE-7 -

K-40-

MN-54-
MN 4 -
CO-58

FE-59

CO-60-

ZN-65-
ZN 65
ZR-95-
Zn 95-
RU-103-
n'J 103'
RU-1061

I-l31-

CS-13 4-

CS-137-
S-,14--
BA-IA 0-
RA i10 I

1.2 +-O.1 E 00
L.T. 9. E-01
i ' 4!E 01

LUTT 5 E 02
8.69+-0.87E 00
L T 1 E 00
5.91+-0.59E 00
LT 2 E go
L.T. 6. E-02
A.T. i E-02
L.T. 8. E-02

.9. 5. E-02
L.T. 2. E-01
6 1 -12' 6-0a
L.T. 5. E-02

.T. . BE 02
L.T. 1. E-01
1 1 7 09-02
L.T. 9. E-02
2 9 512 02
L.T. 1. E-01

. + 7.E0 02
L.T. 5. E-01
1I a 3 12 01
L.T. 5. E 00
8.2 t8 ZOE 01
L.T. 6. E-02

7. 80+-0. 78E2-01
I I r-01

L.T. 8. E-01
2.1 0 .86 01

10/20
10/07

10, 0
09/24

09/24

09/24 O.
09/24
09/24 U.k
09/24
09/24 0,

09/24 tA

09/24 U,

09/24 Uk
09/24 k
09/24 
09/24
09/24 Lk
09/24 'A

09/24 %-

0 9/24

09/24

09/24 A

10.82 *
%-(4tS7

C)

4-3831

TELFDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93 10/17/93

LAB.

_) esc ( &I'll xl_



TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28/93

PAGE 2

MRS JOShE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUN DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-C
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-X *

26049 9309L885-001 O88YJO

26050 9309L885-002 808YM

CE-141-
C .. '-
CE-144--

EU-152

EU-154'

EU-155-
rtiye-,

08/02

09/07

L.T. 2. E-01
115.i15 02

L.T. 3. E-01

L.T. 2. E-01
2.T. 1.O E01
L.T. 1. E-01
IA 9 9E OX
L.T. 2. E-OI
5 1 0 9p 01

09/24
09/24
09/24

09/24

09/24
091/2t
095/24

U.
\.ALk

RA-226' L.T. 1. E 00 09/24 %
PA 22A - I & ~- 5 65-01 09/24
TH-228' 3.27+-0.47E-01 09/24
T' 228 L T i F 01 42
TH-234- L.T. 1. E 00 09/24 U4

TOTAL-U- L.T. 1. E 00 09/24 L
TOTAL U 7 58 5 61E 01 092'12

SR-90- 7.2 +-2.3 E-02 10/20
TC-99- L.T. 5. E-01 10/07 Uk
G-99, 2- -- 449 01 n.2

ER 90 L T 2 E 02 10/20
BE-7- 4.03+-0.40E 00 09/24
BE 7" t; T.. 6. E 9i0142

K40, 5.9'0+-0.59E 00 09/24
K ioI L.T. 1. E 00 09/24
MN-54- L.T. 4. E-02 09/24 .4
PIN 5' L 6 22 1E-02 n92r.
CO-58- L.T. 4. E-02 09/24 ,4
"E 59, 7.8 2.. E023 a 09/24
FE-59- L.T. a. E-02; 09/24 k.A

0

0
U

4-3831

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93

S 0 L ID S

10/17/93

LAS.

8.76 * 3
3

3

4

4

4
4
44

4
4

6-,VZ z <_--
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TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.D. NUMBER DATE RECEIVED DELIVERY DATE

MRS JOSIE EDWARDS
WFSTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

CUSTOMER'S
IDENTIFICATION

26050 9309L885-002 BO8YMO

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

09/07

tzKozs

CO-60 -

ZN-65-
Z'N-653
ZR-95-

RU-103-

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-%
U/M *

L.T. 3. E-02
i..1 6 . E-02
L.T. 4. E-02
L.T-45 E-03
t.T. 4. E-02

L.T. 4. E-02

MID-COUNT
TIME

DATE TIME

09.124
09/24 u.
090f24
09/24 u.
09/24
09/24 Lk\
09/24
09/24 U.

RU-106- L.T. 3. E-01 09/24 U
'J ic0'- 1 ' +- ' 2-/ 2gi4

I-131-

CS-134-
'.rr- ' -

L.T. 1. E-01
I a a . n- n'

L.T. 4. E-02' "1

09/24 kA
0944
09/24 \A

as 134 : 6. - _3 -- -- -04A4
CS-137- 4.60+-2.12E-02 09/24
CS il' L T ' 5-Cl nql9t
BA-140- L.T. 8. E-02 09/24 tj.
A ' 1 2 5 'E-01 14
CE-141- L.T. 6. E-02 09/24 a
CE 'i' 1.7 3.7E 02 09/21
CE-144- L.T. 2. E-01 09/24 UJk
CE 1''' 63 LE 01 09/2i
EU-152- L.T. 1. E-01 09/24 UL
CU 152- 3 8 AE ? 1 0'l' i
EU-154-
C '154
EU-155'

RA-226-
Tl-226-
TFI-228 -

L.T. 2. E-01

L.T. 1. E-01

L.T. 7. 5-01
2.5 +.E 01
3.08t-0.33E-01

09/24
09.2'
09/24 %-L

09/24 kA

09/24

VOLUME - UNITS
ASH-WGHT-% * LAB.

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
'4
4
4
4
4
4
"14

4-3831

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93

S D L ID S

10/17/93

PAGE 3

0
I-

RUN DATE 10/28/93
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TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28/3

PAGE 4

MRS JOSIF EDWARDS
WESTON/WE
208 WELSH
PICKERING
LIONVILLE

TELFDYNE
SAMPLE
NUMBER

STINGHOUSE/HANFORD
POOL ROAD
CREEK INDUSTRIAL PARK
PA 19341-1313

4-3831 LL-1140-F4 09/14/93 10/17/93

S 0 L I D S

CUSTOMER'S
IDENTIFICATION

26050 9309L885-002 B08YMO

26051 9309L885-003 808YMI

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

Ti" 228
TH-234-

09/07

09/07

S~k&kt. k~~ze

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-%
U/m *

L T 8 E 02
L.T. 7. E-01

MID-COUNT
TIME

DATE TIME

09/2'
09/24 LA.

TOTAL-U - L.T. 7. E-01 09/24 UA
TOTAL U- ..: 2'E 01 "9 2

SR-90- 5.0 +-0.9 E-02 10/20
TC-99- L.T. 6. E-01 10/07-t.A-.

T 99- 3 1 34.9E 32 ile
,SRf 90- h T 7. E 03 io.'20
BE-7- 1.49+-0.20E 00 09/24
grEP ILT 3 E0 9i/24-
K-40- 7.26+-0.73E 00 09/24
-K-40 L T I g 00 0944-
MN-54- L.T. 2. E-02 09/24 U
-MN-4'- 1 ' 1i'BE 02 9/2i
CO-58- L.T. 3. E-02 09/24 %.
-CG-38 2 3 1-7-.6E 03 924
FE-59- L.T. 6. E-02 09/24 1-

CO-60- L.T. 2. E-02 09/24 U.

VOLUME - UNITS
ASH-WGHT-% *

4
4
4
4
4

6,14 *

us-

ZN-65-
--ZN-6b5-

ZR-95-

L.T. 5. E-02
2.9 2 1 "2
L.T. 3. E-02

09/24 Q

09/24 U
- zPk-95- I -16..S-012'

RU-103- L.T. 3. E-02 09/24 k
-R' 103110- Ir-+--1-7.-E 03 09/2'

RU-106- L.T. 2. E-01 09/24 k.

I-131- L.T. 1. E-01 09/24 \A

o ',j
'Sc

N

LAB.



TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28/93

PAGE 5

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

TELEDYNE
SAMPLE
NUMBER

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

26051 9309L885-003 808YM1 09/07

4Scft~l- "V-e-

26052 9309L885-004 BQ8YM2

CS-134'
GS 13'i-
CS-137-
CS-137-
BA-140-

CE-141-
GEW11--
CE-144-

EU-152-

EU-154-
SL'35'
EU-155-
EU 155 -

RA-226
RA22CA
TH-228-
TII228-
TH-234-

TOTAL-U-
TOT01 l

SR-90-
TC-99-
TGC99 1
SRl90,
BE-7-

K-40/

09/07

S AS~~ VcN~zt

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-4
U/M *

L.T. 3. E-02
8.T.16 OE- 03
L.T. 3. E-02
0 .0 4. E-02
L.T. 5. E-02
3.T 32 E 03
L.T. 4. E-02

. 2 2 -02
L.T. 1. E-01
3.0 ?.E -02
L.T. 7. E-02
3.2 ; SE 02
L.T. . E-02

L.T. 7. E-02
a36 0 ;E 01
L.T. 5. E-01
2 2 - .7E 01
5.86+-2. 16E-02
L.T. 4. E 02
L.T. 5. E-01
A 1 02 E 01
L.T. 5. E-01

L.T. 2. E-02.
t.T. 5. E-01
7 i1 2z.1 ZE02
2.g0 1 62E G2
L.T. 3. E-01
2 9 -3q 19g-03
7.15t-0.71E 00

MID-COUNT
TIME

DATE TIME

09/24 Uk
09/'24
09/24 Il
09/214
09/24 \.

09/24 L
09/24 t\
09/24 U
09/24

09/24 \.
09/24 %-k

09/24
09/24 U
09/24 \.1
09/24
09/24

09/24 U

09' 04.
09/24 U.

VOLUME - UNITS
ASH-WGHT-X *

10/20 '-A
10/07

09/24 t-k
09/24
09/24

O '~

I-

CO

4-3831 LL-1140-F4 09/14/93

S 0 L I D S

10/17/93

LAB.

,



TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

S 0 L ID S

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-%
U/M *

4
MID-COUNT

TIME
DATE TIME

VOLUME - UNITS
ASH-WGHT-% *

26052 9309L885-004 BOSYM2 09/07

ccz~&z&

r 40-
MN-54'

CO-58-

FE-59 -

CO-60-
4Gc0--
ZN-65-
ZNfsj_-
ZR-95'

RU-103-

RU-106'RI-)- 6

I-131-
4-111- -
CS-134-
Cs-l3i-
CS-137-

BA-140-

-- -: CE-141- -

CE-144-
cp 44
EU-152-
EU-152
EU-154-

L T 1 E 00
L.T. 4. E-02

. 2 4 E-02
L.T. 4. E-02
1.7 2 4E-02
L.T. B. E-02
2 3 S E-02
L.T. 3. E-02
.2 .20 5E-03

L.T. 1. E-02
1.9 .5E 02
L.T. 4. E-02

L.T. 4. E-02
Li 2 5 02
L.T. 3. E-01
i.. 20.1E 02
L.T. 1. E-01
2-6 A 7E-02
L.T. 4. E-02
-4-.1-221? S 0
L.T. 4. E-02
E 5 A 2 02 G
U.T. 8. E-02
8 3 --48-SE 03
L.%. 6. E-02-

i :1 3.6C 02
L.T. 2. E-01
Xi llii 7 02
L.T. 1. E-01
6 '4 6 'i 02
L.T. 1. E-01

I

\.) e.-.

4-3831

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93 10/17/93

PAGE 6

LAB.

0912'
09/24
09/24
09/24
09/24
09/24

09/24

09/24

09/24

09/24

09/24

09/24

09/24

09/24

09/24

09/24

09/24

09/24

09/24

L-k

U

'-

'-

RUN DATE IO/28/A3
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TELEDYNE ISOTOPES

REPORT OF ANALYSIS

WORK ORDER NUMBER CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28A3

PAGE 7

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-%
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT-% *

26052 9309L885-004 808YM2

2 3- I

26053 9309LS8S-005 B08YM3

09/07

09/07

tak\ vA\_oze-

EU-1551

RA-226-

TH-228-
TI' 228
TH-234-
rtyt-

1 *--6t.- 0-3
L.T. 1. E-01
SA- -- 0 &-(E 0
L.T. 6. E-01
I I - 3 72-01
L.T. 6. E-02

L.T. 6. S-01
2 A + 2 ac-A

09/24
09/24

9/24

09/24

09/24
09V,4

u
L

'A

TOTAL-U- L.T. 6. E-01 09/24 \.X
TOTAL -U' 2 3'' 1 ?E "109 /2'

SR-90' 2.1 +-0.6 E-02 10/20
TC-99- L.T. 4. E-01 10/07 L..
Tr 99- 2 n -9RA-o ioflI7

"R "3 L 7- E 03 10' 20
SE-7 - L.T. 5. E-01 09/25 kA
BC 7' 1 1 +- 3 -2-0' OQ/pf

K-40- 4.49+-0.45E 01 09/25
K 'D, . T 3 00 n00?s
MN-54- L.T. 6. E-02 09/25 'kA.
1i N'5- 3 3 3 4E 02 09/2-5-
CO-58- L.T. 6. E-02 09/25 %A

~fl 1 - 2 2 82 222 09/25
FE-59- L.T. 2. E-01 09/25 'Ak
FE 59- A A .3E 02 0925
C-60- L.T. 5. E-02 09/25 \-k

-CO 60- 1 6 31 9E 03 09/25
ZN-65- L.T. 1. E-01 09/25 L.
ZR-95- . I-. 5 02 09/-25--
ZR-95- L.T. 7. E-02 09/25 -

Z95- 3-7 i OFE 02 09/25

0
I-.
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SAMPLE
NUMBER
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3
4
4
4
4
4
4
4

4
4
4
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T.
TELEDYNE ISOTOPES

WORK ORDER NUMBER

REPORT OF ANALYSIS

CUSTOMER P.O. NUMBER DATE RECEIVED DELIVERY DATE

RUN DATE 10/28/93

PAGE 8

MRS JOSIE EDWARDS
WESTON/WESTINGHOUSE/HANFORD
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313

CUSTOMER'S
IDENTIFICATION

COLLECTION-DATE
STA START STOP
NUM DATE TIME DATE TIME NUCLIDE

ACTIVITY
(PCI/GM WET)

NUCL-UNIT-%
U/M *

MID-COUNT
TIME

DATE TIME
VOLUME - UNITS
ASH-WGHT- *

26053 9309185-005 BOSYM3 09/07

Lo.

RU-103'
Rll-ln3

RU-106-

1-131-
I 2:.'
CS-134-

CS-i37-
CS 1371
BA-140-
BA140-'
C 5-14 1-

L.T. 7. E-02
67 -40 5 02
L.T. 5. E-01
8 i 1E 02
L.T. 2. E-01
3.3 i E- 03
L.T. 6. E-02

9.0 36 6 03
L.T. 6. E-02
a. q 3 75 02
L.T. 1. E-01
;I - 5 BE 02
L.T. 9. E-02

09/25
991125
09/25 U.

09/25 u
OW2f

09/25 U
09/25 U

09/25 \l
09/2509/25 U
nq - 2s

CE-144- L.T. 3. E-01 09/25 \.k
GEi 1 8 1 -1?7YE-02 ogt25
eU-152-- L.T. 2. E-01 09/25 \l
FU 152' 1 0 60 01 -91,25
EU-154- L.T. 2. E-01 09/25 \-X
'U 1 '5 ' 0 0 - ' -01 09'25
EU-155 L.T. 2. E-01 09/25 kX.

wl' 155 73 0 9E 01 99/25
RA-226- L.T. 1. E 00 09/25 '-
fl.-22r A - 1- 5 E-01 0/25
TH-228- L.T. 1. E-01 09/25 \-
fl, 221- A9 5 SE 02 09 -25
TH-234 L. T. 1. E 00 09/25' \3'
Tit- 2 T 5.6E 01 09/25
TOTAL-U- L.T. 1. E 00 09/25 lA.
TOQTA -1' 9 03 _5.IIE-01 09/25

0
a-
C,

4-3831

TELEDYNE
SAMPLE
NUMBER

LL-1140-F4 09/14/93

S 0 L I S

10/17/93

LAS.

4
4



ATTACHMENT 4

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION
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AKTELEDYNE

ISOTOPES
50 VAN BUREN AVENUE

WESTON/WESTINGHOUSE/HANFORD PO BOX 1235

WESTWOOD NJ 07675-1235

(201) 664-7070

Case Narrative/Cover Sheet f61 Reports of Analysis and Lab Data

11/01/93

26049 - 26056

4-3831

I EIR~eY

There were no unusual occurrences with these samples.

Contents:

Reports of Analysis
Sr-90
Gamma
Tc-99
C-O-C
Other

Procedure #'s

PRO-032-16
PRO-042-5
PRO-032-78

Bench &
Work Sheet

Pages
Calibrati

Pages

13
10
16
9
1

48
12
57

s soP.5

QI-

0

Tracers/
on Carrier

Pages

2

1

"I certify that this data package is in compliance with e nd coditions of the contract, both technically and for completeness, for other than the
conditions detailed above. Release of he dat contai ard copy data package has been authorized by the laboratory manager or his designee, as
verified by the following signature. A. .2

Spike Activity for TI #26056

Nuclide Activity pCi/I

Technetium-99
Strontium-90
Cobalt-60
Cesium-137

98.5
80.
2.5 E 04
2.16 E 04

Acceptable Range

79. - 118.
68. - 92.
1.7-3 .2 E 04
1.51 - 2.81 E 04

EasyLink 62877198 * . * FAX (201) 664-5586

Date

TI #'s

WO #

Comments:

018



Westinghouse C ANO UT D
Hanford company C ANO UT D

custody Form Initiator " 17 4 t C.5,
Company Contact -Iof Zu Taephone -- 37, .-2t-y
Project Designati Santpng .=7 Ct at. - 7-yj

Iehest No. Field L;Ltok No. sc.27
silt of Ladifiriltt No. -97 Offtitr 4 operty No. kys o C
Method of Shipment 7z

Shipped to Aeg7 4  a ov ,
Possible Sauple Hazards/Remarks A

Sarte Identification

f FieLd Transfer of Cust Chain of Possession CSIgn and Print Names)
Relinuished By _ _ Date Time Received BY Date Tim

fr .t-Sr1)AZ4n A 4, P1-fl q2 1I ;an kt I OLu .02

Final Samcte Disposition
Ditposat Method: Dits ed by: DtefTime:

Comments:

/1 ! IF,

019
A-6000-407 (12/92) UEF061

-ott-B--



ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST

PROJECT:, VALID DATE: 7
LABORATORY:1j DATA PACKAGE: \ qj-. : '-c ,

SAMPLES/MATRIX:

1. Completeness

1.1 Completeness Checklist (Complete the appropriate checklist for each analysis type and
attach).

2. Calibration

2.1 Initial Calibration

Was instrument calibrated within specified time
period or annually?

If NO, qualify all associated data as unusable (R).

Was each detector used for the associated data calibrated?

If NO, qualify all associated data as unusable (R).

Are calibration standards NIST traceable or equivalent? No

If NO, qualify all associated data as unusable (R).

Were calibration standards expired? Yes(E )

If YES, qualify all associated data as unusable (R).

Comments:

1

N/A

NI/A

N/A

N/A

021



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

2.2 Continuing Calibration

Is check source identified by activity and radionuclides?

If NO, qualify all associated data as estimated Q).

Has check source been counted daily? ve c

If NO, qualify all associated data as unusable (R).

Are check source counts within ±SS control limits?

If NO, qualify all associated data as unusable (R).

Have background counts been performed at least -
weekly and before and after all field and QC samples
associated with the SDG?

If NO, qualify all associated results as unusable (R).

Are background counts within ±SS control limits?

If NO, qualify all associated results as unusable (R).

Comments:

(SNo N/A

No

$;No

® No

: No

2 02a

N/A

N/A

N/A

N/A



RADIOCHEMSTRY DATA VALIDATION CHECKLIST

3. Blanks

Have reagent/method/field blanks been
analyzed with the SDG? No N/A

If NO, qualify all results >LLD as estimated ().

Are positive results reported in the
reagent/methocVfield blanks? Yes (g)N/A

If YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results
<10X the blank value but greater than the MDA as estimated J).

Can blank results be verified/calculated properly? No N/A

Comments:

0233



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

4. Detection Limits and Sample Results

Can LLDs and MDAs be verified? ( N/A

If NO, qualify all results as estimated detects (J) or estimated nondetects (UJ).

Do reported results meet the detection limirtequirements? No N/A

Note discrepancies in the validation report narrative.

Can reported results be verified? (3) No N/A

If NO, note missing data in the validation report. Correct results on the photocopied report
forms and include in the validation report.

Comments:

4



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

5. Radiometric and Gravimetric Yields

Were spikes/tracers/chemical yields analyzed
in each SDG and/or sample as appropriate for
the analytical method? No N/A

If NO or if inappropriate tracers were used qualify associated results as unusable (R).

Was a field blank used for the spike/tracer/chemical
yield analysis? Yes N/A

If YES, note in the validation narrative.

Is spikeltracer/chemical yield recovery within the
limits of 30-105% for sample results
<4X the spike activity? Yes A

Verify the spike recoveries and qualify associated results as follows:

%R: <30% 30-105% >>1% A~

<LLD R eceptable UJ R

R acceptable J R

Comments:

5 025



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

6. Duplicate Samples and Analyses

Has at least one duplicate analysis
been performed for every 10 samples hi the SDG? No N/A

If NO, qualify all associated results as estimated (J.

Has the field blank been used for
duplicate or MS/MSD analysis? Yes 0 N/A

Are RPD values s35% for results >5X the
LLD and within ±2X the LLD for results <5X the LLD? o N/A

If NO, qualify associated results <LLD as estimated nondetects (UJ) and all associated results
>LLD as estimated detects ().

Comments:

6 026



LABORATORY DUPLICATE PRECISION CALCULATION WORKSHEET

FILENAME: 26049-LD.WK1

SDG NO.: 26049-WES-1334

SAMPLE ID: B08YJ0
DUPLICATE SAMPLE ID: B08YJO DUP

SAMPLE DUPLICATE QUALIFIER
PARAMETER RESULT RESULT RPD APPLIED

STRONTIUM-90 1.2 1.4 15 NONE
BERYLLIUM-7 8.69 8.35 4 NONE
POTASSIUM-40 5.91 6.02 2 NONE
CESIUM-137 0.78 0.797 2 NONE
THORIUM-228 0.327 0.251 26 NONE

07-Feb-94 PAGE 1 OF 1
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST

7. Laboratory Control Samples

Are LCS results within the control limits
of 80-120% No N/A

If NO, qualify results as follows:

%R: <50% 50-79% >120%

Results < LLD: R TJ R
Results > LLD: R J R

Has at least one LCS been analyzed with the SDG? No N/A

If NO, qualify all associated results as estimated 0).

Comments:

AA

7 91>k028



ACCURACY CALCULATION WORKSHEET

FILENAME: 26049-QC.WK1

SDG NO.: 26049-WES-1334

SAMPLE: LABORATORY BLANK (T# 26055)
SPIKE SAMPLE: LABORATORY BLANK SPIKE SAMPLE (Tn# 26056)

SPIKED BLANK SPIKE QUALIFIER
PARAMETER AMOUNT SAMPLE SAMPLE %R APPLIED

TECHNETnUM-99 98.5 0 95 96 NONE
STRONTIUM-90 80 0 73 91 NONE
COBALT-60 25000 0 24800 99 NONE
CESIUM-137 21600 0 22400 104 NONE

CI
co

07-Feb-94 PAGE 1 OF 1



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

8. Holding Times

Have all samples/analyses been completed within
5 half-lives or 180 days, whichever comes first?

s No N/A

If NO, qualify all associated results >LLD as estimated detects () and all associated results
<LLD as estimated non-detects (UJ). For gross exceedances (>2X criteria) qualify all
associated results as unusable (R).

Comments:

8 030



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9. Method Specific and Other Quality Control

9.1 Gas Proportional Counters

Are field and QC sample preparations outside
the range of the self absorption curves?

If YES, qualify all associated data as estimated J).

Are initial detector efficiencies <20%?

If YES, qualify all associated data as unusable (R).

Have statistical tests been performed routinely
(at least weekly)?

If NO, qualify all associated data as estimated 0).

Have stability verifications been performed after each gas change?

If NO, qualify all associated data as estimated C).

Comments:

Yes No A

Yes® N/A

No N/A

Yes No

0319



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.2 Alpha Spectroscopy

Has detector system been calibrated across the
energy range of interest? Yes No (/A

If NO, qualify all results as unusable (R).

Is detector resolution adequate to identify each
peak centroid? Yes No

If NO or if resolution cannot be determined, qualify all results as unusable (R).

Is resolution at least 20 keV FWHM? Yes No( i

If NO, qualify all results as estimated (J.

Do check source efficiencies agree within 5% of
initial calibration efficiencies or are
they within the control limits or tS3 of the mean? Yes No

If NO, qualify all associated results as unusable (R).

Was each sample spiked with a tracer? Yes No

If NO, qualify all associated results as unusable (R).

Are tracer recoveries within the control
limits of 30 to 105%? Yes No N/A

If NO, qualify all results as follows:

%R: <30% 30-105% >105% >115%

Results <LLD: R acceptable UJ R
Results >LLD: R acceptable J R

Comments: a. u i ,

032

2

2

)

10



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.3 Gamma Spectroscopy

Does efficiency calibration approximate a
smooth semi-log curve?

If NO, qualify all results as unusable (R).

Have geometry or matrix factors been accounted
for in all analyses?

If NO, qualify all associated results as unusable (R).

Does the detector calibration cover the energy range
of interest and at least 0 to 2 MeV?

If NO, qualify all results outside the energy range as unusable (R).

Is resolution of the detector system adequate
and less than 5 FWHM?

If NO, qualify all results as estimated (J).

Comments:

No N/A

YeS No N/A

GNo WA

Y9No N/A

Yes No N/A

'1 033- 11



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.4 Alpha Emitting Radium Isotopes

Have single radium isotopes (Ra-223, Ra-224, Ra-226)
been reported? Yes No

If YES, qualify all results attributed to a single radium isotope as estimated C) if the
contribution to the total from individual isotopes is unknown.

Can time from sample precipitation to counting be verified? Yes No

If NO, qualify all associated results >MDA as estimated C).

Have barium interferences been identified
and accounted for? Yes No

If NO, qualify all associated results with elevated barium levels as estimated C).

Has counting efficiency for Ra-226 been determined
for each SDG? Yes No

If NO, qualify all associated results as unusable (R).

Have blanks been analyzed with each group to check for
possible radium contamination in the reagents? Yes N

If NO, qualify all associated results as estimated C).

If sample was preserved at collection has analysis
been.completed within 180 days or 5 half-lives? Yes N

If NO, qualify results >LLD as estimated detects 0) and results < LLD as estimated non
detects (UJ).

If samples were not preserved, were samples received within 5 days of
sampling? Yes No

0 Were samples preserved at the laboratory upon receipt? Yes No

a Were samples held after preservation for at
least 16 days?

A

A

(N/A

Yes No

If NO, to any of the above, qualify associated sample results as estimated ().

Comments:

03412



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Counting

Is calibration data present and can it be
associated with the samples? Yes No

If NO, qualify associated sample results as unusable (R).

Was the counting system calibrated each day that
samples were analyzed? Yes No (LVA

If NO, qualify associated results as estimated (J).

Was the counting system calibrated after
replacing the scintillation cell? Yes No

If NO, qualify associated results as estimated (J) if the cell has a previously determined
calibration constant and unusable (R) if no constant is available for the replacement cell.

Were blanks analyzed with each sample group to check
for radium contamination in reagents? Yes No

If NO, qualify associated results as estimated (J).

If sample was preserved at collection has analysis been
completed within 180 days or 5 half-lives? Yes No

If NO, qualify results >LLD as estimated detects ([) and results < LLD as estimated non-
detects (UJ).

If samples were not preserved, were samples received within
5 days of sampling? Yes No

* Were samples preserved at the laboratory upon receipt? Yes No

* Were samples held after preservation for at
least 16 days? Yes No

If NO, to any of the above, qualify associated sample results as estimated (J).

Comments:

03513



RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.6 Tritium Analysis by Liquid Scintillation Counting

Do calibration standard matrices match the sample matrices? Yes No

If NO, qualify associated results as estimated ().

Has at least one calibration standard been processed
with the samples? Yes No ( A

If NO, qualify results associated with runs lacking calibration standards as unusable (R).

Have results for counting efficiency determination been provided? Yes No

If NO, qualify all associated results as unusable (R).

Do tritium levels in the blanks exceed the MDA? Yes No

If YES, qualify associated results less than lOX the background tritium level (blanks) as
estimated Q).

Have blanks been analyzed with each sample run to check for
potential contamination in the chemical reagents? Yes N A

If NO, qualify associated results as estimated ().

Comments:

14 036

3?

p
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST

9.7 Fluorometric Analysis of Uranium

Has the laboratory provided evidence that cation and
anion interferences are negligible for the matrix or that
matrix interferences have been accounted for? Yes No (N{A

If NO, qualify associated results as estimated&).

Has the laboratory provided a description of the method
of fusion standardization or provided data supporting
fusion standardization? Yes No (/A

If NO, qualify associated results as estimated (J).

Was calibration performed immediately prior to sample analysis? Yes No

If NO, qualify associated results as estimated ().

Comments:

-~NcS& ~t~xn.. rckxk~-ek Ar

037
15

)

)

)
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SDG 26049-WES-1334 TECHNETIUM 99 RESULT VERIFICATION

FILENAME. BIOTA-TC.WK1
TC99

Lab Date Det. Spi Gross Count Bkg. Det. Result Result MDA MDA
SDG HEIS No. Analyzed ID Amt. Yield ants Time cpm Eff. CaIc. Rptd Calc. Rptd.
26049 B08YJO 26049 10/07/93 E7 2 0.172 12 100 0.14 0.247 -0.11 -0.11 0.9 0.9

B08YMO 26050 10107/93 E9 2 0.333 22 100 0.14 0.236 0.23 0.23 0.5 0.5
B08YMi 26051 10107/93 E10 2 0.285 16 100 0.15 0.252 0.03 0.031 0.6 0.6
B08YM2 26052 10/07/93 B1 2 0.392 15 100 0.18 0.244 -0.07 -0.07 0.5 0.5
B08YM3 26053 10/07/93 82 2 0.468 25 100 0.15 0.238 0.20 0.2 0.4 0.4
B08YJ0 DUP 26054 10/07i93 B3 2 0.279 25 100 0.13 0.252 0.38 0.38 0.5 0.5
BLANK 26055 10107/93 E3 0.2 0.554 18 100 0.14 0.232 0.70 0.7 3.1 3
BLANKSPIKE 26056 10/07/93 E4 0.2 0.645 593 100 0.11 0.214 94.97 95 2.5 3

0

C

09-Feb-94 PAGE I OF 1



SDG 26049-WES-1334 Strontium-90 (corr. for Sr-89) Result Verifloatlon 09-Feb-94

FILENAME: BlOTASR2.WK1

Lab Date Dat. Spi Ash Y-90 SR-89 Gross Count
SDG HEIS No. Analyzed ID Amt. Content Yleld Yield Ingrowth Decay Crits Time
26049 B08YJO 26049 10120193 C4 2.2 0.1082 1 0.477 0.827 0.778 542 100

BO8YMO 26050 10/20/93 C7 3.6 0.0876 0.979 0.546 0.827 0.778 77 100
B08YMi 26051 10/20193 C8 5.9 0.0614 0.977 0.708 0.827 0.778 162 100
B08YM2 26052 10120193 C9 3 0.0923 0.965 0.662 0.827 0.778 39 100
B08YM3 26053 10/20/93 c10 3.7 0.0497 0.988 0.714 0.827 0.778 88 100
B08YJ0 DUP 26054 10/20193 D2 2.2 0.1082 1 0.659 0.826 0.774 1071 100
BLANK 26055 10/20/93 D3 0.5 --- 1 0.711 0.827 0.778 1511 100
BLANKSPIKE 26056 10120/93 D4 0.5 --- 1 0.754 0.827 0.778 18 100

CD
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SDG 26049-WES-1 334 Strontium-90 (corr. for Sr-89) Result Verification 09-Feb-94

FILENAME BIOTASR2.WK1
Sr90

Lab Bkg. Dot. Result Result MDA MDA
SDG HEIS No. cpm Eff. Cale. Rptd Cale. Rptd.
26049 B08YJO 26049 0.22 0.32 1.1730 1.2 0.05 0.05

B08YMO 26050 0.16 0.27 0.0720 0.072 0.02 0.02
B08YM1 26051 0.19 0.3 0.0502 0.05 0.007 0.007
B08YM2 26052 0.2 0.32 0.0200 0.02 0.022 0.02
B08YM3 26053 0.21 0.31 0.0288 0.021 0.009 0.007
B08YJO DUP 26054 0.19 0.4 1.3829 1.4 0.027 0.03
BLANK 26055 0.22 0.4 73.3090 73 1.076 1
BLANK SPIKE 26056 0.19 0.39 -0.0476 -0.048 0.967 1

C1V

0b

Page 2 OF 2



GAMMA SPECTROSCOPY RESULT VERIFICATION 11-Apr-94 SDG 26049-WES-1334

FILENAME BIOTA-GS.WK1

Date SpI Vet.
SDG HEIS# Lab No. Analyzed Amt Geometry No.
26049 B08YJ0 26049 09/24193 69 MARINELLI 40312

B08YM0 26050 09/24/93 104 MARINELLI 20654
BO8YM1 26051 09124/93 131 MARINELLI 20651

B08YM2 26052 09/24/93 116 MARINELLI 10760
BO8YM3 26053 09/25/93 60 MARINELLI 40312
B08YJ0 DUP 26054 09/25/93 69 MARINELLI 20654
BLANK 26055 09/25193 1 MARINELLI 20651
BLANKSPIKE 26056 09/27/93 1 MARINELLI 10760

PAGE 1 OF 1


